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u m ^ m =^ 



m 1/651 



K TDD CDMA il^N^^^t 6<J^#T^f TO^-^^t 

TTi(#i^ fi] m m)^^'^^M.^^it ; 
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u m ^ ^ ^ m2/m 



5. iumm^ipm^ism, ^^^^(a)a-^'aM: 
pmy'^mmm^ mm^mizims:, wmmmmrmm^^min 

7> -#^E TDD CDMA Minw^m^^m^^^m^^WT 
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u m ^ ^ ^ mym 



10. -#^TDD cDMA^mmM^^mm^'f-^wrm^ 

(ACN)S T-^ rrmmn \m)^ m^^R^^ii ■, 

mmmf^mm^^i'f^-^'^^mmM.mxnmm tti ^mm 

^^w^'^smj^mmm @ (acn); 
14. ^mm^ 13 m^^^m, ^^^^mix^zm, ^"^i^^m: 
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U m ^ ^ ^ 114/651 



Mo 

^y-^ TTI ^^rmm^minM^iCAi); 
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u m ^ ^ ^ m5/m 



2K -^m^^WT'ifm^^^pm^mmm^Mm, 
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u m ^ ^ ^ mmn 



24. Mmmm23 pmmf^nm, ^^Bfrnm^^jtmik^^ 



7 



200310118644.2 



mi/nn 



^ TDD CDMA M^'WM'^ 

TDD CDMA($P TD-SCDMA)M^^^4'ffl-^^^^Ttf 

^i:X TDD CDMA(Bt^Mffi-l^^^tt)^»{lJfi<J^^ffift^^ 

J^4a^#IE^14, A'.M/^^^fi^^ihTJfcCMAI: Multiple Access 
Interference); ^-^1'Jii^^@#M^I^|Wl-M;^^^^5:tfB]6^# 
^fsJ^J'tCISI: Inter-Symbol Interference) » 

:^^7W«^^l^^ilt^tic^n#-^f0]i^ife, ^imtfyTDD CDMA 
mt^m^, ^lA7-f^^4^^i^'^MJ(JD: joint detection)6<]e^o 

^m^mmm, mR'^i:xmmT-hKim}imm(LCR: low cwp 

Rate, 1.28 m%}i/fJ^h M^}iM^{ilCR: High Chip Rate, 3.84 m^}i 
5^>i-/#)fi^ TDD SM, m^mm^lE)^^'^^ TDD CDMA 

(ZF-BLE: zero forcing block linear equalizer)^ ft/j^i^:^TM^:^^#±^ 
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^ m m'z/nn 



^^(MMSE-BLE: minimum mean square error block linear equalizer), 

f^mm TD-scDMA ^^mjfRmfifm^o 

ZF-BLE MMSE-BLE M-'^^^MW^—^mM^i^> 
W: nmwMPJx'n^'i'WLWJlk^^F^^^Mm: user equipment)&^r 

^^^m-Mm^^mpmmmm-m^, site, mt-^ 
^ r^^f'^m'p^mm^mu -^-^^m^ td-scdma ^ 

U^^m^'^mW-^"'^^Tm^^l^m\(actiwe code detection) "tltji, 

^^i^, nr#jaKang Shao-li ^ M @ ^ "TD-SCDMA 
Ttf ^l?&yg^riifi^1tiiJ^y*e^14tg(Performance of active codes 
detection algorithms for the downlink of TD-SCDMA system) 
IEEE Inter. Symposium on circuit and systems(ISCS)6i] 2002 1 #^ 
613-616 M±^^^, in S. Kourist ^AP^fi^J^g^ "3GPP-TDD ^ 
^fe>i<:M^(Technology requirements of the 3GPP-TDD terminal) '\ 

lEE 2000 3G #^S{t^7^fflP^^iX (lEE 2000 Inter, conf. on 3G 



Mobile communication technologies) t^ZSl^^ 89-93 M-h^P^^c 



MMSE-BLE-SD , i^^7i6<J#art^oT#jSL A. Klein M^^^ 

@^ "CDMA ^mm^Mmrn^^^mMmimi(Pa.ia 

detection algorithms specially designed for the downlink of CDMA 
mobile radio systems)". 1997 ^ 5 ^ &^^T$tiJi^(VTC)6^ 

IEEE SP^^ilifei^^ 1 203-207 M±^\H^o MMSE-BLE-SD 
^^^^ZF-BLE^ MMSE-BLE #^+abl:, ttt^BS^, tt^^^K^^R 
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^ m ms/nn 



mmpm^^M^rmmmo mmse-ble-sd um^i^>M 

f[i ACN(active code number) o ACN nTMffl^^^^f^iia 

mmm^^n. mm^m^^^^ 03075075.6 '^m^^wM 

^mmmm^^" m^m^mxi^^, iithr-fi'S^i^fflai^ 
^mmmu bch crminM) nm^^m'^m^mrmmin.m 

midambie)" fi^ttET, iP: ^m\mmmwM.im2.\m)^L^^ 
mwayw^'^mm^A'^m^'f 3GPPTDD wm'\^m^^mmm 

mmmh {ii)±.mjk^'M.^^^^^mmmh jtbBtiiii^j^^ij-^ 
rmm>^n^m^^nm.^^, w% 2001 ^^nm^w.^ 3gpp ^ 
Mm 25.221 ''^m\tm.&\mwmmmim^^%^ (tdd) ", 

mm-. ^^^x^^^~\mm^fm^^wJkn^ 

PHCN030009^ ^if -^>^03110415.06<J^^"^TDD CDMA il 
#>ltJr^54&^:^@S#B (codes allocation information CAI) 

T^T^A^^^'j^ii BCH) ^nrm^ismo ^mM^^m^mm 

BCH 4 Tso ^^m'), sjtb, y^^f-n-^mf'^m, ik-^^-^^m 
mi"^ CAI itm, mmA^ cai ^^m.^m^wmo u^, bch 
mmmtM.^M3\-^\m'. bch mn.n.mm^{>M soms 
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^ m ^4/17M 



(BPS^^^^fpiS) ^^^X (160, 320 640ms d^if^^^^) , 

cAi mMmbmx,tu^'j:i^m^n—i-mKmmm bch ^im, 
E, ifmf'^mmmnw.^mmrmm. ^i^H#'if^*#, cm 

'S^^^^^^MMmm^BCR^URmcAiinM. itb^h, CAI inM^J 

CAI {tE#L^Ti^^^i!l^^^o 

Siai^lirnl^P, TDD CDMA M^^M, ^ CAI ^B^^^ 
fi^—t g TDD CDMA M^W^'^F^'f-^ 

S CAI inM.R^m^m^:tmmm)^!^m cai 

^iji^ CAI ft ma^^^ii/^^^pit^^'jffli^ cai {tm^ii 

ZF-BLE/MMSE-BLE iAM^l^^^ffi>f^^^&^®ftM 

o 

@ TDD CDMA Mi^WM^m'f- 

im ACN ^B:^±^^n\^^zm^^m)^um acn ft i^ii 

ACN ftB^K]#^ffl/^^^WliAfyffll^ ACN ftm^M 
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^ m II5/17M 



MMSE-BLE-SD m^mm^> JAmUM^^^f'^M^Min^Mo 

SM*:^0J6^-ftM^ TDD CDMAffl^P«I§&m^t fi^^^TO 

5^^iB{f m(CAi)^T-4* TTii^wmmm)^^'s^R^^i^; (b) 

TDD CDMA minWMt^^Mj^mm^mjt^ 

BmAmm tti ^mMfM^y'imMmm^^^^Rm-^^B^ 
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^ m m^/nM 



iu)mm'±^^R'p^^'^^ikrn^mmmr-^ tti ta^^ 

m 2 TD-SCDMA ^^t^W UE #^e$iJ^-^(symbol) 

m 3 TD-SCDMA ^m^T'^immmm^^Mm; 
m 4 ^^m^^Rm td-scdma cai m acn f i 

m 5 ;^^HS*^0J^HJ TD-SCDMA rM5^iMBff ^(CAI) 

S 6 ;i^M*^BJ&^J TD-SCDMA ^^iAT CAI inMJS^ 

S 7 ^Wm^Rmt^ TD-SCDMA S ACN itM>^^^M 

a 8 ;^i^m:^^0Jfi^ TD-SCDMA ^^iAT ACN ftmjg 

m 9 tdd cdma m^w^^^'f^wr'^mmm 

TMiu TD-SCDMA Mmmu^^mmw^mm:^:&mm^o 
t^m^itj^ CAI ftmm ACN inmA^mRm^^^^:^^ , 
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^ m MT/nM 



ACN inB^MlT-^m ZF-BLE/MMSE-BLE ^ MMSE-BLE-SD M 

mm^itJ^ CM in^m acn inmABV^'^m^^^^R^^ 

wmxtn, \ixrm^^mm i mmm 3 f 5fem^^^s-T 3gpp 

5c^WXMa-^:felJ^^M^T'l!!5, n^l'm-^^^ 5ms, 6400 
^5^>T-Mc Mm 1 ^-t^iteS* 7 ^ik^B^lt TS0-TS6 m 3 

^it^^'^iBtitM, 7 ^±%-mM^^^^mMi^^ 864 ^mii 
im±'immm.m, ts2-ts6 Mij^^ijsMflf^Mffi^±^T 

91-^(96 ^5i5it)o ^^^mrnxm-^x^i^y^A^m, ^ 
1 (352 4^5^>t). -yii^m^y^ (144 ^5^>t)> 2 

(352>h54>t) TO#m{^^fi<]$^GP (16^5^>V), ^4^. Ifc^g 

m 1 ?p«^ 2 i^Tffl^^icik^M^-^^h, mmm'f^m.-^ 

UE^^mU^^, tU: :gif Ij TPC(Transmitter Power Control). 

n^i^^ SS (Synchronization Shift)> i^M^^^^^^ TFCI 
(Transmitter Format Combination Indicator), ^ijflli^^ UE #^3$$iJ 

mm 2 4^^HiTjpicW UE 'W^mm^ii^'?mm^m^¥^ 

m, mmiBl^, UE#^fe^ijr^-^^^ill|^j^^!j(Midamble)gp^ 

mn^mmm, ss m tpc a^^swf -^^^Or^ffij^^^'ii^fitj^^'- 
^-Hm^mmmi^mj^mw^m^w, mtfci ^ 

PJM^^ra^^^, ^-^n^rtp^fi^ TFCI j^^\\^m-^^m^^ 
1 mnm 2 ^mm^mmn^^^s:, m^mmm^^^ tfci ^ 
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^ m ^8/17M 



^uj^^mn^^^s:. ST Tpc. ss ^0 TFci mm^iimmi 
±mM TD-scDMA ^^^im^^mmmmm^^^mjjt^ 

mURrmmi' SF(Spreading Factor)^^^@^. ^^ij^a: ^M#^ 
TD-SCDMA m5(#ft. ±tTMa^r'®@^ SF PJI^MK 2. 4. 

8> 16 ifwitiM, mm^m&^rmmi' sf p.^m^ i i6 m 

^ SFS<J^^SxSF = 352^5^M-, jJllJ: -^±^T^]i&6<JB^|St"BTl^^ 

^m^mW^m^y^J 104. 352. 176> 88^n44^#-§-(-'4^0tPt't>^ 

mm^mmm' ^(symbol 2 i-twcbioa^j 

n^m^mm^^mmmB^w]^ imuu 704 wt. 352 bit> 
176 bit m 88 bit; m^T'^m^^rmmT sf 0^ 1 16 Mfwii+i 
MM, -^-y'^mmmp-.^u^^mmm^^m:k 704 44 

^M-1-t^-^$^tt.^2^tl:#6<]miJM, jaiJ^sF=iB^, -i- 

T'^mrnHmmmmmn^ imhiu mssf=i6h^, -^to 

^l?^BtP:^^W&^ bkitti^ a ^ 88 bito 

mm 3 j^#^a{tt^^i5^4^ td-scdma ^m^rnmmmfM 

jC^M, ^4^: tv:^m4^J60eWf-tTFCi, MW^TFCiftm 

^Obit^ 4bit^ 8bit^ 16 bit ^P 32 bit (it^bit^^i^^ffijij— 

mmm^z^^); it f-m^m^mm^ ss m t?c, mmm 

T SF=16 Ht, ^i^Htlit^^'^ ss TPC 130 SS |R TPC ^ 

mmimm^i^^Wr^Hm'^'^^ ss ^ tpc mt.pj ss si tpc 
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^ m m^/nM 



i-me<jti:#mg Nss^NTPc*^^2bit, mm, ^r^0^sF=i hi-, 

SS TPC i^Mfi<]t:b#iC@ Nss^fl Ntpc nll^;^ 0 hiU ^% 2 bit^Pi^ 
% 32 bito 

rmmi- sF=i6 W", ^}Lfm, m^^^^mmm^^mm 
mt^mm. 1 4-6^ 4 bit. ^%w> 2 4 n^m 4 bit fj^^i^B^pt 

^WL^^I^^AUX', ^i^m5^!l61]Nss^PNTTci^^2 bit, ^^iJd^ 
ffii^B^^I^ W:^ 2 4^6^] 2 bito Ntfci> NssfO NTPciP^i^ffliiC 

^"^w^im, Sitb, «AUE#^ewf-tjg, 88 bit 6<]iiH^Pic 

i^f IJW 76 bit (88bit-8bit(NTFci)-2bit(Nss)-2bit(NTPc)=76bit))l^#iti( 
^4k#, ^ff': 44bit 1 ii^JW 40bit(44bit-4bit(^ 1 m% 3 

N-n.ci)=40bit)ffl^#itic^Mk#, 44bit ^mM^ 2 mm 

36bit(44bit-4bit(^ 2 4 §t3^6t) NTFci)-2bit(Nss)-2bit(NTPc)=36bit)M 

1 2 4'ffi^^t3t4k#ic$g6<]tl:#ifi[g^^iJi® 3 7> 8. 

W Ndata/Slot> Ndata/field(l)^0 Ndata/field(2)^^o 

itjti^^^-tTS^ CAI ftm^ ACN ftmi^fM;^^^ UE a^Tic^^ 

TFCi> SS TPC e<j;^viKI1^, *:^0J^'^W^^76<J cai flE^ 

ACN ft Sfi<]^^*lJ#-§•«AiIJ^Ik#Ht|5t&<Ji[$g:^ 1 mL^Wi. 2 4^, ^ 
a 4 TD-SCDMA CAI ACN ft.ifi^ 

mT;sM#^:^6<j^t^s. cai^ ACN^Mf^i-ffl6^« 

1 4^e^W^-^6^-^^^S, ^^"fm TFCi :t 

11] fi^^^W^-§&^^fi(CAI/ACNfg.iik olt^^^ WM2 6<] TFCI 
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m w 1? mio/nn 



^^'^j^M^^ ZF-BLE/MMSE-BLE M-^^ MMSE-BLE-SD f:?^^ 

ZF-BLE MMSE-BLE M-^^^MT"if^^^'^^W\ 
iU±Bx^, 4 TD-SCDMA^^6tlTOI|ji&+, ri^H^SFKW 

Rm^p.w^MrmmT sf ^ i6 a^tt ;$io 

^ sF=i6 Bt, -^w^rtft^^w 16 ^rmmmtM^^ i6 

^mm, Bit 15 m Bitoj^-mmT-^ i6 ^j^nmimmm^^ 

CodelS^iJCodeO, ^4', ^Biti=l, Wl^^^ZMf^ti^TMi^ Code 

nE^^^^m^^-^Mj^^mm; ^Biti=o, wm^^zMj^ 
^rmm code i &^^j^m^m)^^momia: ^^mms^^^iBno m 

Bit 5 ^ 1 ifu^itimi^^ 0 m^Ps^Mfkmrmm code o m 
Codes lE^mi^ mm, ifun^rmm&^M^tmj^m^ 

16 ^im^rmm^minBiCAm i^^f^MmminM,^inm.m 

mj^^R^^it, ^itmmm^m^m^ i6^6^j^.$^bit{tm), 
mm 3 pjj^^^mm^^'^^j^^mj^^i^^^, imj^m^tnm 

n SI n'^^, n ^^Mmm^^m\rmm^minM. cai 

fi^i&jt, rfnn')(ti3z6<j^T«^«AcAiftmis6<]Bt^^5^, ^mm^^ 

mm 3 ffltk, Pf^a 6 ncai. m^^^rmm^ 
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m W 1? ^11/17M 



id#i cAi, ^ NcAi=o m^^rmm^m'Jfkum^^ii, 

mmr'^mmm^mMmmmm^, m^^im^^ i6 
bit m CAI ftm, i^^Hjma 5 CAI i^MMj^m^^rmim 
mm-mo mx cai mm^ymm. ^ymmm 

10 ^Ijfitl Ndata/Stot> Ndata/field(l)^n Ndata/field(2)^'^ ° 

'^mmm~^r'imMW.'Pt(^ cAm.i^T-^TTi ^^^n 
±^m, 16 bit ^MBfi^ CAI ^M.f^^-^wmmmmA 
mm TTi ^^my^^MmmMi^my^^mmmM^^^mn 

witw^. mm 4 B\^.^m i w^^ic^. cat {tm^K 

^tfe^lk^|if$i> UE TFCL SS TPC UE #^^$1] 

s^TiSTtT»Htit^w-4^fli;^^^, mmtm^ dpch 

^t3tfl^ik^^:^Bt , NIMJ UE ^^mm^ TFCI. SS TPC ^7: 

CAI. CAI laijM^T^rw^j^Efsm cai, 

CAI {f m, ffl/^^^M^^npfts 5 4^^;f^ati-^^ cai in.mmmrm 

^T—^Wi^M (TTI : Transmission Time Interval, ^MMM^i 

mfi^ CAI in.%^^r'nmmn^y- m ^mmmMmB-, 
^mf'^mmm^±^m:k^^-^^ cai ftm, iJ^0ir«^E 
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m W 1? ^12/17M 



m^imMm^^M^^ mtam^mmM-^) :^m'^^^mmii^ 

mim^ CAI inm^^ynmm^Wimmmrmmmo sith, 
ifnm^^±i^m\ CAI inB^^m^mmm cai ftm, Kt^f^ 
\^m^^m^y-^ TTi 4^^^? ic^^ii^^N-^fflc-^ tti -a-^ 
^-^"^^mm, ^7kmmim[f^, cAi#m^#:^^ 

01", i«i,^L)Jl1^7J$^^ta^?]^j^il3ir^i{fii (BCH) ^^jtk^ffiftit 

(DCH), )it§^a<jcAi^m:^3t^ffl;^^^, AMffl/^^^Riiui^M 
ititf©c^M»^i, immm^'^mm^itrm cai ^tm^ 

mimmz^ji, mmm cai ftE^:t^E^T^fw-F^:'^6^i^ifl/^ 
^m, ^ffi^itr TTI ^wijEjija^T- tti ^mrmmm^^m^im 

tu±pm, '^f^j^^^mmm^^m^ cai inM^R^^im, 
ii^mmmmm^itr ^ cai ftm, ojiiXfijMi^iBc^ijfi^ cai ft 

M^lf ZF-BLE ^ MMSE-BLE #^£o 
^^f% ZF-BLE ^ MMSE-BLE 

mm MMSE-BLE-sD »&Bt, UE ^m^^^^^i^wmmrmm^ 
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m W 1? ^13/17M 



^^imm ACN mm i^uw^^\^^mm.mm.im^^'R^^ 

i^j-im, mm s ^^^-nmmM^jf^ik^m n n'^^, 
^4^11 j^^M}^mm^m\ acn mm^^^, m n^Mi^mm 

mmimi ^^"f-im^^mmmmm^^mmm s 8> 9> 

10 ^ijfitl Ndata/Slot" Ndata/field(l)^0 Ndata/field(2)^'^ <> 

TTi ^^R^^im, 4bit w^HisW ACN ft.i#;^-^ 
^^mmMmA^mm tti +-^i^Ttf^j?§HtPt*i)(^i3z&<jT« 

ACN ^m-^^«#l5t®. UE ^^mm^ TFCK SS TPC 

mmim dpch, Rm^^^mr^^mmmM^^^^mj^mmo 
'^^^^T'if^m^Ws^^-^mp^m, mmm^^ dpch 
im^±^^'^H, nm\ ue ^^mm^ tfcu ss tpc 6^;^ 

i^ffi;^^^f5fe^$!!li^^lk#^^4';^^'a^ACNftm, ^ 

^-^ ACN#m, IJllJ««yg5iiti( @ ACN, ^«T^ACNffa, 
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m w 1? Mwnn 



j^j^tmmm^^^n^^-'^t acn ftm, wmmmmmm 

ZF-BLE/MMSE-BLE ^m-w, ^Rm^^±m^ 
m ACN inM^mpm^mmmm acn ^m, -feMt^f^i^ffi/^^^ii 

T-^ TTi mf^mj^m^WBrn-^Him, i^m^m acn inm\ 

in±fm, mf'^^mmmm^m^ acn inM.R±^m, 
ii^ymmRm^^ium acn ^tm, RiLU^yiii^ij^^ijw acn 

inM^^J MMSE-BLE-SD M-^^c 

m^^m ^±^1:'^, ^min^m^ , ^ cAi ftm^ acn m 

M^'R'i^^im, s^pri^«j^Tfi^ CAI itML ACN 

]r-^m^\^mm^ cai ^e^k acn ftm^^ric^^iaff^i, imm 

im CAI ^ts^ acn itu.^^WMmmu^mjiWi.^^m^^'^m- 

-a^^^Mm^' 6^ CAI mUM ACN ftm^i^ric^l^*^?* , >M.M^^ 

J.3£iSfflT$P 3.84M 7.68M ^>t/li> WMi^ 

'^M^mm-^ CAI ft ACN ft miU#^3$$iKf .ifi^^jS^li 
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m W 1? ^15/17M 



ACN inMmm, ^mi:x^ifm^^^M, mu^M^m^ 

101, mm^'r'^mmnm^^rmm^minB(CAi)^-r-'^^TTi ^ 
^m^^ito mx^Tu 102, m^^^)B&}rmm^minM,m-^ 

^^^mmMm\mmi tti ^^^^yimMW^mik^r'^m 

mmm 200 ^^mm^it 201, ^-^y^m^^n^^m 

^^'R^^^^^'^y'iimmn^y-^ tti ^^rm^'^mt 

^r'®5^^m^m, ^^^^f^-Tc 204, ^^TT-l^/^m zf-ble ^ 
MMSE-BLE ^4^, ^^ti^rmm'^mtM., 

^7t 201 ^^n^^^Eal^w, mm^m^^mmnt^m 

#-7n 101, nmm^'im^^n^^m^'fWi^^i^^m'^^wMWi^ 

(ACN):^T-^ TTI 4'^:^^^tt.o ^iA-^7ui02, m^^^^i^^U 
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m W 1? ^16/17M 



^Ljn 1 03 , ijft m ^^±^^m± s -^y^^mminm. , 

^f'^m 200 ^^mwyt 201, ^-^yn^mm^mm 

203, jA^^^R^u^^'^'^^^Mmmmn , i^mf^it 204. 
mfT-^Bi MMSE-BLE-sD M^mm^^ K'p, ^ntt^^^^-M 
m-^s^mp'mmmu, ^m^^it 201 ^mm^mm^^mn, 

BJ 6<j ^ TDD CDMA Mff 4^ ffi ^^#T^T^^®^^^^^P!'J 6^ ^^^i^n 

mM:, ^yp.^^^-^mmt^mcAi fts^ acn jtm^^^m 
mt^tm^^fs^ cAi ftm^ acn inMm^mm.mm^ 

^^mf^mm, jmm^rm^ bch nMmmn'km cai 

ACN {f mBtWnJt^jg^fi^] BCH ffilil^JI^, iiimT^^ffi^A^^ 
ft it CAI ^Wm^ ACN Kit ^ Q^ffi/^ 

CAI {tm^ ACN ftmB!l-=^5l^6tl^iei^^6^iS»PJi/^o 
|5|Ht, M*^Hj6^i:gE TDD CDMA 

CAI inB^ ACN '^Bititf zf-ble/mmse-ble m 

MMSE-BLE-SD Slfc, nri^Plfftffl#a@4'6<Jft-^^ 
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m W 1? ^17/17M 



ith^h, TDD CDMA MinW^^^f-^WT'^m^^ 

^vmf¥n^rmmzim^^Mm%h -^im^j- 3gpp +^^4^ 
CDMA mm^^Mf-^wyn^^m-kmrnmrnms:, m 
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m ^ m m 



< — ' ' ' ► 


TSOj 


1 
1 
1 


TSlj 


TS2| 


TS3| 


TS4j 


TS5| 


TS6j 




DwPTS GP 



(96Kit) (96K>t) (160W>i-) 




mm 




Gp 










16 



a 1 



\ 



TPc ^^ 
5s^^ / %z%^-m 



f W (5ms) 



\ 



TPCtf 



i 



fflx(864ijt) 
f<!!S(5ms) 



fm (lOras) 



S 2 
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m ffl 4? W ffl ^2/751 









Ntfci 

\OnS) 


Nss& Ntpc 
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